
2N5146 (SILICON) 

PNP SILICON ANNULAR MULTIPLE TRANSISTORS 

· .. designed for use in high current, high speed switching applications. 

• Low Coliector·l;mitter Saturation Voltage -
VCE(sat) = 1.0 Vdc (Max) @ IC = 1.0 Adc 

• DC Current Gain Specified - 20 (Min) @ IC = 1.0 Adc 

• High Current·Gain-Bandwidth Product -
fT= 150 MHz (Min)@lc= 50 mAdc 

• Fast Turn·On Time 
ton = 40 ns, toff = 110 ns 

*MAXIMUM RATINGS 

Rating Symbol 

Collector~Emitter Voltage VeEO 

Collector-Base Voltage VeB 

Emitter-Base Voltage VEB 

Collector Current Ie 

Operating and Storage Junction TJ,T"Q 
Temperature Range 

Value 

40 

40 

5.0 

1.5 

-65 to +200 

All Di. 
OneDie Equal Power 

Total Power Dissipation @ T A'" 2SoC Po 400 600 
Derate above 2SoC 2.28 3.42 

Total Power Dissipation@TC= 25°C Po 0.9 3.6 
Derate above 2SoC 6.13 20.5 

·Indicates JEDEC Registered Data. 
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Unit 

Vdc 

Vdc 

Vdc 

Adc 

°e 

mW 
mW/oe 

Watts 
mW/oe 

PNPSILICON 

MULTIPLE TRANSISTORS 

DIM 
A 
C 
D 
F 
G 
H 
J 
K 
L 
N 
R 
S 

STYLE I 
PIN I COLLECTOR 

2 BASE 
3 EMITTER 
4 NOT CONNECTED 
5 EMITTER 
6 8ASE 
7 COllECTOR 
8 COLLECTOR 
9 BASE 

10 EMITTER 
11 NOT CONNECTED 
12 EMITTER 
13 BASE 
14COllEtTOR 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
6.10 6.99 0.240 0.275 
0.76 2.03 0.030 0.0lI0 
0.25 0.48 0.010 0.019 
0.08 0.15 0.003 0.006 

1.27 BSC 0.050 SSC 
0.13 0.89 0.005 0.035 
- 0.38 - 0.015 
6.35 - 0.250 -

18.80 - 0.740 
0.25 - 0.010 
- O. - .1 
7.62 8.38 0.300 0.330 

CASE 607·04 



2N5146 (continued) 

* ELECTRICAL CHARACTERISTICS (f. = 25"C unless otherwise noted) 

Characteristic Symbol Min Max Unit 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage (II BVCEO Vdc 
(IC = 10 mAdc, IB = 0) 40 -

Collector-Base Breakdown Voltage BVCBO Vdc 
(IC = 10 /.LAdc, IE = 0) 40 -

Emitter-Base Breakdown Voltage BVEBO Vdc 
(~ = 10 /.LAdc, IC = 0) 5.0 -

Collector Cutoff Current ICEV nAdc 
(V CE = 30 Vdc, V BE (off) = 2.0 Vdc) - 100 

Emitter Cutoff Current lEBO nAdc 
(VBE = 3.0 Vdc, IC = 0) - 100 

Base Cutoff Current ISEV nAdc 
(V CE = 30 Vdc, V BE (off) = 2.0 Vdc) - 200 

ON CHARACTERISTICS 
DC Current Gain (II hFE -

(IC = 1.0 Adc, V CE = 2.0 Vdc) 20 -
Collector-Emitter Saturation Voltage III VCE(sat) Vdc 

(IC = 1. 0 Adc, IB = 0.1 Adc) - 1.0 

Bas,!,-Emitter Saturation Voltage (II VBE(sat) Vdc 
(IC = 1. 0 Adc, IB = O. 1 Adc) - 1.4 

DYNAMIC CHARACTERISTICS 

Current-Gain-Bandwldth Product fT MHz 
(IC = 50 mAdc, V CE = 10 Vdc, f = 100 MHz) 150 -

Collector-Base Capacitance Ccb pF 
(VCB = 10 Vdc, IE = 0, f = 100 kHz) - 20 

Emitter-Base Capacitance Ceb pF 
(VBE = 0.5 Vdc, IC = 0, f = 100 kHz) - 80 

SWITCHING CHARACTERISTICS(See Figure I) 

Delay Time (VCC = 30 Vdc, VSE(off) = 0.5 Vdc, td - 10 ns 

Rise Time IC = 1. 0 Adc, IBI = 0.1 Adc) tr - 30 ns 

storage Time (V CC = 30 Vdc, ts - 80 ns 

Fall Time IC = 1. 0 Adc, IBI = 182 = 0.1 Adc) tf - 30 ns 

* Indicates JEDEC Registered Data 
III Pulse lest: Pulse Width ,; 300 /.Ls, Duty Cycle,; 2.0% 

FIGURE 1 - SWITCHING TIME TEST CIRCUIT 

'r'" 5.0 ns 
PW:::o400 n. 
DUTY CYClE:::o2.0% 

+27.3 V 

150 
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150 

lN916 
OR 

EQUIV. 

TO SCOPE 
t----o'r"'5.0n. 


